Effect of prostaglandins and their analogues on hormone-stimulated glycogenolysis in primary cultures of rat hepatocytes.
Hepatocytes were isolated by collagenase perfusion method from adult male rats, cultured and then prelabeled with [14C]glucose. The [14C]glycogen-labeled cells were used in experiments for effect of prostaglandins on hormone-stimulated glycogenolysis. Prostaglandin E1, prostaglandin E2 and 16,16-dimethylprostaglandin E2, but not prostaglandin D2 or prostaglandin F2 alpha, inhibited glycogenolysis stimulated by glucagon, epinephrine, isoproterenol (beta-adrenergic agonist) or epinephrine in the presence of propranolol (beta-antagonist) in primary cultured hepatocytes. The inhibitory effects on day 2 of cultures were approx. twice those on day 1. Dimethylprostaglandin E2 (10(-6)M) caused 60-70% inhibitions of the stimulations by these substances. In the case of the stimulation by glucagon, the inhibition further increased by 80-100% on day 3 of culture. Prostaglandin E1 and prostaglandin E2 caused less inhibition than dimethylprostaglandin E2 of all these stimulations. Dinorprostaglandin E1 (9 alpha,13-dihydroxy-7-ketodinorprost-11-enoic acid), which is a hepatocyte-metabolite of prostaglandin E1 and prostaglandin E2, and arachidonic acid did not have any inhibitory effects. These data indicate that the E series of prostaglandins may function as the regulation of hepatic glycogenolysis stimulated by epinephrine and glucagon, and that their rapid degradation system may contribute to the modulation of the action in liver.